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1. Introduction
At the RAN4 #100-e meeting, PUCCH SCell activation/deactivation requirement was deeply discussed and remaining issues summarized in approved WF [1]. Sub-topic 1-2 Beam information for PUCCH SCell activation
Issue 1-2-2: Whether the CSI reporting type (periodic, aperiodic, semi-persistent) about PUCCH SCell activation is needed to be specified?
Issue 1-2-3: Whether the beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed or not for unknown cell?
Sub-topic 1-5 PUCCH Scell activation delay requirement for invalid TA case
Issue 1-5-1: The PUCCH SCell activation requirements for invalid TA case
Issue 1-5-3: the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs (i.e. T2)
Sub-topic 1-6 Interruption requirements for PUCCH SCell activation in invalide TA case
Issue 1-6-1: Interruption requirements for PUCCH Scell activation in invalide TA case
Sub-topic 1-7 Applicability of PUCCH SCell activation requirements
Issue 1-7-1 Applicability on interruption
Issue 1-7-2: Applicability on PDCCH order receiving
Issue 1-7-4: Applicability on use cases
Issue 1-7-5 Applicability on multiple SCells

In this contribution, we provide our view especially for delay definition issues.
2. Discussion
2.1. CSI reporting type
According to the agreements of the ending point of PUCCH SCell activation, it is the point when UE transmit valid CSI report on the target PUCCH SCell both valid/invalid TA case. However what types of CSI reporting can be used is still unclear. At the last meeting, we reached following three options:
Whether the CSI reporting type (periodic, aperiodic, semi-persistent) about PUCCH SCell activation is needed to be specified?
· Option 1:
· No. Any kind of reporting type can be used for the PUCCH SCell activation procedure.
· Option 2:
· Periodic and semi-persistent CSI reporting shall be considered for PUCCH SCell activation, like the legacy SCell activation requirement. FFS for aperiodic CSI reporting.
· Option 3:
· FFS.
About aperiodic CSI reporting, some discussion points are raised, e.g. how can UE read DCI for triggering CSI report for de-activated SCell, how can NW recognize that the UE is ready to use SCell. We would like to clarify these discussion points in following observation. 
In order to use aperiodic CSI reporting, NW at first configures CSI-MeasConfig as a field of ServingCellConfig. CSI-MeasConfig includes CSI-RS configuration and CSI report configuration and CSI-AperiodicTriggerStateList is included when aperiodic CSI report is used. CSI-AperiodicTriggerStateList contains CSI-AssociateReportConfigInfo and it indicates CSI report configuration as CSI-ReportConfig. The part of IE CSI-ReportConfig is duplicated as follows:
----
CSI-ReportConfig
-- ASN1START
-- TAG-CSI-REPORTCONFIG-START

CSI-ReportConfig ::=                SEQUENCE {
    reportConfigId                          CSI-ReportConfigId,
    carrier                                 ServCellIndex                   OPTIONAL,   -- Need S
    resourcesForChannelMeasurement          CSI-ResourceConfigId,
    csi-IM-ResourcesForInterference         CSI-ResourceConfigId            OPTIONAL,   -- Need R
    nzp-CSI-RS-ResourcesForInterference     CSI-ResourceConfigId            OPTIONAL,   -- Need R
    reportConfigType                        CHOICE {
        periodic                                SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUCCH                   SEQUENCE {
            reportSlotConfig                        CSI-ReportPeriodicityAndOffset,
            pucch-CSI-ResourceList                  SEQUENCE (SIZE (1..maxNrofBWPs)) OF PUCCH-CSI-Resource
        },
        semiPersistentOnPUSCH                   SEQUENCE {
            reportSlotConfig                        ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
            reportSlotOffsetList                SEQUENCE (SIZE (1.. maxNrofUL-Allocations)) OF INTEGER(0..32),
            p0alpha                                 P0-PUSCH-AlphaSetId
        },
        aperiodic                               SEQUENCE {
            reportSlotOffsetList                SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)
        }
    },
    reportQuantity                          CHOICE {
        none                                    NULL,
        cri-RI-PMI-CQI                          NULL,
        cri-RI-i1                               NULL,
        cri-RI-i1-CQI                           SEQUENCE {
            pdsch-BundleSizeForCSI                  ENUMERATED {n2, n4}                                         OPTIONAL    -- Need S
        },
        cri-RI-CQI                              NULL,
        cri-RSRP                                NULL,
        ssb-Index-RSRP                          NULL,
        cri-RI-LI-PMI-CQI                       NULL
    },
…

carrier
Indicates in which serving cell the CSI-ResourceConfig indicated below are to be found. If the field is absent, the resources are on the same serving cell as this report configuration.
----
According to this structure, NW can trigger aperiodic CSI report for the SCell to be activated on serving cell, e.g. SpCell.
Observation 1: NW can trigger aperiodic CSI report for the SCell to be activated on serving cell, e.g. SpCell.
Although it is difficult for NW to recognize the exact timing when UE completes the SCell activation and ready to send valid CSI, the delay can be treat as the part of activation delay. Since there is, more or less, timing gap between SCell activation completion timing on UE side and CSI reporting indication timing even if periodic/semi-persistent CSI reporting is used, the timing gap that of aperiodic CSI reporting scenario is not needed to be specialized.
Observation 2: There is, more or less, timing gap between SCell activation completion timing on UE side and CSI reporting indication timing even if periodic/semi-persistent CSI reporting is used.
Based on above observations, NW can configure aperiodic CSI report to obtain valid CSI report for the SCell to be activated. Thus any kind of reporting type can be used for the PUCCH SCell activation procedure.
Proposal 1: Any kind of CSI reporting type can be used for the PUCCH SCell activation procedure.
2.2. Beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination
The issue whether the beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed or not for unknown cell has been discussed as the part of beam information discussion. Now we have 3 options as follows:
· Option 1:
· Same as the beam information indication for determining the associated SSB in PDCCH order for RA. 
· If the target PUCCH Scell is unknown cell in FR2:
· If there is at least one active serving cell on that FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band FR2 Scell activation), no need to indicate the beam information of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
· If the target PUCCH Scell is unknown cell in FR1:
· If it is contiguous to an active serving cell in the same band (following the same conditions in TS38.133 section 8.3.2 for intra-band contiguous FR1 Scell activation), no need to indicate the beam information of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
· Option 2:
· Beam information is need for unknown PUCCH Scell activation for TCI determination for both valid TA and invalid TA and both FR1 and FR2.
· Option 3:
· Beam information is need for unknown PUCCH Scell activation for TCI determination for both valid TA and invalid TA.
These three options seem to state same view, which is “beam information is needed for unknown cell”. Therefore generally beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed and then Option 1 can be the starting point for specification detail.
Proposal 2: The beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed for unknown cell.
Proposal 3: Followings should be the starting point for specification detail:
· Same as the beam information indication for determining the associated SSB in PDCCH order for RA. 
· If the target PUCCH Scell is unknown cell in FR2:
· If there is at least one active serving cell on that FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band FR2 Scell activation), no need to indicate the beam information of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
· If the target PUCCH Scell is unknown cell in FR1:
· If it is contiguous to an active serving cell in the same band (following the same conditions in TS38.133 section 8.3.2 for intra-band contiguous FR1 Scell activation), no need to indicate the beam information of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
2.3. PUCCH Scell activation delay requirement for invalid TA case
For invalid TA case, we still have following four options:
· Option 1:
· Delay = (( THARQ + Tactivation_time + TCSI_Reporting + TPDCCH + T1 + T2 + T3)/ NR slot length) for invalid TA case. 
· TPDCCH is time from the end of basic Scell activation to the start of PDCCH signal receiving for PRACH transmission. 
· If the PDCCH signal is sent during TCSI_Reporting, TPDCCH  = 0.
· Option 2:
· If UE does not have the valid TA on the PUCCH Scell being activated, an additional UL synchronization procedure to obtain the valid TA comparing to ( THARQ + Tactivation_time +TCSI_Reporting) shall be considered which including the following factors:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell(T1);
· the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs(T2);
· the delay for applying the received TA for uplink transmission(T3)
· Option 3:
· For DL, the Scell activation delay is: (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length)
· For UL, the Scell activation delay is: except THARQ + Tactivation_time +TCSI_Reporting, additional delay including following parts need to be considered for the Scell activation delay requirements specification:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell
· the delay for obtaining a valid TA command for the sTAG
· the delay for applying the received TA for uplink transmission
· Option 4:
· If the UE does not have a valid TA for transmitting on an Scell, the UE shall be capable to perform downlink actions related to the Scell activation command for the Scell being activated on the PUCCH Scell no later than in slot .
· If the UE does not have a valid TA for transmitting on an Scell, the UE shall be capable to perform uplink actions related to the Scell activation command for the Scell being activated on the PUCCH Scell no later than in slot , where TRACH is the delay to perform RACH procedure and apply the TA.
All options generally indicate same framework, i.e. the delay consists of SCell activation action and additional TA value update action. In the last meeting, we reached following agreement.
----
Issue 1-5-2: Whether to define separated requirements for downlink actions and uplink actions?
Agreements: 
The timeline for downlink actions and uplink actions could be clarified in the spec similar as LTE, but the delay requirement shall be specified covering DL/UL actions for PUCCH Scell activation with invalid TA.
----
According to this agreement, the detailed timeline for downlink actions and uplink actions should be described as that of LTE. In Option 1, TPDCCH is introduced to define PRACH triggering delay explicitly. However, the delay can be included in the delay uncertainty in acquiring the first available PRACH occasion. Therefore the factor of PUCCH SCell activation delay requirement for invalid TA case should be Option 2.
Proposal 4:
· If UE does not have the valid TA on the PUCCH Scell being activated, an additional UL synchronization procedure to obtain the valid TA comparing to ( THARQ + Tactivation_time +TCSI_Reporting) shall be considered which including the following factors:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell(T1);
· the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs(T2);
· the delay for applying the received TA for uplink transmission(T3)
2.4. Delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs (i.e. T2)
In the last meeting, 2 options listed below are remained.
· Option 1:
· T2 is the delay from slot n + (Tactivate_basic +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. Tactivate_basic is the normal Scell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE. 
· Option 2:
· T2 is the delay from slot n + (THARQ + Tactivatation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. Tactivatation_time is defined in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE.
The difference between two options is definition of Tactivate_basic.Option 1 uses same definition as that of LTE and explicitly it is (THARQ + Tactivatation_time +TCSI_Reporting)/NR slot length. On the other hand, Option 2 considers only THARQ and Tactivatation_time as additional delay because CSI reporting should be finished after PRACH procedure. However, TCSI_Reporting is defined in current spec as follows.
----
TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].
----
And also SCell activation delay is defined as follows.
----
Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot .
----
Based on these specification, Tactivate_basic can be understood as the duration since the UE receives an activation command until the UE is ready to transmit valid CSI report. Therefore Option 1 is suitable for the definition of T2.
Observation 3: Tactivate_basic can be understood as the duration since the UE receives an activation command until the UE is ready to transmit valid CSI report.
Proposal 5: T2 is the delay from slot n + (Tactivate_basic +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. Tactivate_basic is the normal Scell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE.
3. Conclusion
In this contribution, we proposed our views on PUCCH SCell Activation/Deactivation delay requirements.
Observation 1: NW can trigger aperiodic CSI report for the SCell to be activated on serving cell, e.g. SpCell.
Observation 2: There is, more or less, timing gap between SCell activation completion timing on UE side and CSI reporting indication timing even if periodic/semi-persistent CSI reporting is used.
Proposal 1: Any kind of CSI reporting type can be used for the PUCCH SCell activation procedure.
Proposal 2: The beam information (L1-RSRP measurement result) of PUCCH SCell for TCI determination is needed for unknown cell.
Proposal 3: Followings should be the starting point for specification detail:
· Same as the beam information indication for determining the associated SSB in PDCCH order for RA. 
· If the target PUCCH Scell is unknown cell in FR2:
· If there is at least one active serving cell on that FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band FR2 Scell activation), no need to indicate the beam information of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
· If the target PUCCH Scell is unknown cell in FR1:
· If it is contiguous to an active serving cell in the same band (following the same conditions in TS38.133 section 8.3.2 for intra-band contiguous FR1 Scell activation), no need to indicate the beam information of PUCCH Scell to network for TCI determination.
· Otherwise, need to indicate the beam information of PUCCH Scell to network for TCI determination.
Proposal 4:
· If UE does not have the valid TA on the PUCCH Scell being activated, an additional UL synchronization procedure to obtain the valid TA comparing to ( THARQ + Tactivation_time +TCSI_Reporting) shall be considered which including the following factors:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH Scell(T1);
· the delay for obtaining a valid TA command for the sTAG to which the Scell configured with PUCCH belongs(T2);
· the delay for applying the received TA for uplink transmission(T3)
Observation 3: Tactivate_basic can be understood as the duration since the UE receives an activation command until the UE is ready to transmit valid CSI report.
Proposal 5: T2 is the delay from slot n + (Tactivate_basic +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. Tactivate_basic is the normal Scell activation delay in TS38.133 section 8.3.2. slot n is the slot when UE received PUCCH Scell activation MAC CE.
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